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By mining the medical records of more than 110 million patients, Blair et al. detect
thousands of previously unappreciated associations between Mendelian and complex
diseases, revealing a nondegenerate, phenotypic code that links each complex disorder
to a unique collection of Mendelian loci. This analysis provides insight into the architecture
of complex disease by demonstrating that deleterious Mendelian variants likely contribute
to complex disease risk in a nonadditive fashion.
Polymorphism for Prognosis
PAGE 57
Genome-wide association studies (GWAS) have focused on identifying mutations asso-
ciated with disease diagnosis. Lee et al. now take a different tack and re-analyze GWAS
data in Crohn’s disease, with a focus on variability in outcome. They identify a noncodingpolymorphism in FOXO3A that associates with prognosis and, by exploring the functional consequences of this genetic variation,
uncover a FOXO3-driven pathway that modulates inflammatory cytokine production. This SNP proves informative for outcome
not only in Crohn’s disease, but also in rheumatoid arthritis and malaria.
Cell Cycle’s Say in Fate
PAGE 135
Pauklin and Vallier demonstrate that cell fate decisions are influenced by a stem cell’s cell-cycle state as it embarks on differentiation.
Mechanistically, the authors provide evidence that cyclinDproteins regulate TGF-b/Smad signaling to alter the propensity for endoderm
versusneuroectoderm fateandshow that small-moleculemanipulationof cell cycle candirect differentiationpaths. The findings suggest
the existence of mechanisms synchronizing stem cell proliferation and differentiation in developing tissues.
Parylation Makes a Good Insulator
PAGE 148
Insulator proteinsmediate interactions between distant sequences in the genome. Ong et al. demonstrate that theDrosophila insulator
protein CP190 is poly(ADP-ribosyl)ated at a specific lysine residue, and this modification is necessary for insulator function. Disruption
of poly(ADP-ribosyl)ation leads to mislocalization of CP190 and other insulator proteins in the genome, preferentially affecting sites
located inside of topologically associating domains, causing a decrease in intrachromosomal interactions.
Mitochondrial Membrane Morphology Matters
PAGE 160
Morphologically dynamic membranes in mitochondria are the sites of assembly of respiratory chain supercomplexes. Using different
tools to perturb cristae shape without affecting other key aspects of mitochondrial physiology, Cogliati et al. show that cristae shape
controls supercomplex assembly and stability to regulate mitochondrial respiration and cellular respiratory growth. Thus, protein
assemblies emerge as a link between membrane morphology and function.
Mitofusin’s Jekyll and Hyde Performance
PAGE 188 and PAGE 172
Two studies from Dietrich et al. and Scheneeberger et al. discover that nutrient excess leads to alterations in mitochondrial dynamics
in neurons that regulate feeding and show that this, in turn, modulates whole-body energy balance. The mitochondria of orixogenic
AGRP neurons and anorexigenic POMC neurons of mice fed a high-fat diet lose contact
with the ER and undergo mitofusin-mediated fusion. Genetic perturbation of mitofusin-1
or -2 in AGRPneurons preventsmitochondrial fusion and confers resistance to diet-induced
obesity. Surprisingly, interfering with mitofusin function in POMC neurons has the opposite
phenotype, wherein it causes ER-stress-induced leptin resistance and promotes obesity.
The Sins of Your Maternal Grandparents
PAGE 81
The effects of folate deficiency on development are known. Now, Padmanabhan et al.
add a twist: transgenerational effects of abnormal folate metabolism. A genetic folate
metabolism deficiency in maternal grandparents affects development of their wild-type
grandprogeny, even if the mothers are also wild-type. The restricted growth phenotype
is due to uterine environment, but the congenital malformations are not and persist for
four generations. These are associated with altered DNA methylation, establishing the
mice as a model of transgenerational epigenetic inheritance.Cell 155, September 26, 2013 ª2013 Elsevier Inc. 1
You Are HIRA
PAGE 94
Adam et al. reveal how an H3.3 histone chaperone, HIRA, contributes to allowing
transcription restart in chromatin regions that have been silenced in response to
DNA damage. Transient targeting of HIRA to damaged chromatin regions deposits
newly synthesized H3.3 histones, licensing the chromatin substrate for reactivation
of transcription once repair is complete. This study unveils a chromatin-bookmark-
ing mechanism for transcription restart after genotoxic stress.Not 1, but 2 Roles for H3.3
PAGE 107
Promoters of developmentally regulated genes in ESCs aremarked by the presence
of both the activation-associated H3K4me3 and the repression-associated
H3K27me3. Banaszynski et al. demonstrate that the histone variant H3.3 is required
for maintenance of H3K27me3, but not H3K4me3, at these loci. By promoting
nucleosome turnover, H3.3 facilitates a dynamic chromatin environment thatallows for optimal PRC2 binding and activity, which deposit H3K27me3 marks. These data therefore suggest the role of H3.3
in the establishment of bivalent chromatin.
Control Circuit for Countering Inflammation
PAGE 200
Macrophage-mediated inflammation is a major contributor to obesity-associated insulin resistance. To study the role of the core-
pressor NCoR in the regulation of inflammatory pathways in macrophages, Li et al. generated macrophage-specific NCoR knockout
mice. Unexpectedly, they found that NCoR deletion causes anti- rather than proinflammatory phenotypes due to derepression of LXR
nuclear receptors, which regulate fatty acid biosynthesis. Activation of LXR pathways inmacrophages leads to increased levels of the
anti-inflammatory palmitoleic and omega-3 fatty acids, with systemic impact.
How Hematopoiesis Happens
PAGE 215
The signaling pathways that promote the development of hematopoietic stem cells from specialized endothelial cells during verte-
brate embryogenesis are poorly understood. Chanda et al. show that retinoic acid signaling is a key regulator of hematopoietic stem
cell (HSC) development, promoting their generation through transient inhibition of Wnt signaling. These findings may aid the goal of
generating HSCs from pluripotent stem cells.
Bone to Brain—A Hormone’s Tale
PAGE 228
Oury et al. demonstrate that the osteocalcin, a hormone derived from the skeleton, is able to cross the blood-brain barrier to regulate
brain development. Osteocalcin binds to several neuronal populations to regulate the synthesis of neurotransmitters and drive adult
neurogenesis. As such, the signal from the bone acts to reduce anxiety and depression while promoting spatial learning andmemory.
GWA-ing with the Flow
PAGE 242
Inadvertent immunesystemattackson ‘‘self’’ result in autoimmunedisease.Orru` et al.
use a combination of flow cytometry and genome-wide association (GWA) studies
to identify the genetic contributions to quantitative levels of 95 innate and adaptive
immune system cell types, related to several hundred immune traits in a large cohort.
Their analyses connect specific cellular phenotypes to immune-related disease pre-
disposition, highlighting certain cell types as hot spots for autoimmune disease.
Double Agent for DNA Methylation
PAGE 121
Dnmt3L is a catalytically inactive member of the DNA methyltransferase family.
Examining genome-wide effects of Dnmt3L loss in embryonic stem cells (ESCs),
Neri et al. show that Dnmt3L has two opposite functions: it promotes methylation
of housekeeping genes while inhibiting methylation at promoters of bivalent genes.
The inhibition results from competition with Dnmt3a and Dnmt3b for binding to
the Polycomb complex, and the dual effects of this unusual protein are important
for directing ESC differentiation.Cell 155, September 26, 2013 ª2013 Elsevier Inc. 3
